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SUMMARY

An 1nvestigation is belng conducted to determinse the feaslbility of
studying aileron "puzf" by the wing-flow method. Two semlspan models which
had a taper ratic of 2 and an aspect ratio of 6 with half-spen quarter-
chord mass-balanced allerons have been used in this Investigation. The
aileronse have been unrestralned except for bearing friction. One model had
an NACA 23012 airfoil section and the other had an NACA 65-212 airfoil
section. The flat-slded alleron on ths NACA 23012 a.:eroil a.nd. the cusped
aileron on the NACA 65212 airfoll both were subJject to 'buzz" over a small
range of Mach number near 0.9. The results obtalned so far Indicate that
the wing-flcw method. may be & valuable tocl for the Investigation of
aileron "buzz.'

INTRODUCTION

Mileron "buzz" was encountered with a Jet-propelled fighter-type
airplene which had an NACA 65;-213 airfoil section at a Mach number of

approximately 0.8. (See reference 1.} In the present paper the term
alleron buzz refers to the osclllation of the control surface at super-
critical Mach numbers. This osclllation has also been referred to as
alleron compressibllity flutter. The motion of the allerons of the
airplane of reference 1 at & Mach number of 0.86 was viclent enough to
damage the alleron structure. It was therefore evldent that investigatlon
of alleron buzz in flight was unsefs. An lnvestigation was made with an
identical full-scale wing panel in the Ames 16-foot high-speed tumnel.
Agreement with flight results was obtained, but the tests were limited

to & Mach number of 0.82.  The investigation reported herein was under-
teken to determine whether or not the wing-flow method would be satisfactory
for extending the study of aileron buzz to a Mach number of approximately
1.1.
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PROCEIURE

Two wing panels which had a taper ratio of 2 and an aspect ratioc of 6
have been used for this investigation. Ome of the model wings had an
NACA 65-212 airfoll section and the other had an NACA 23012 airfolil
section. Details of the models are shown in figures 1 and 2.

The quarter-chord allerons extended over approximately the outer half
of the model span. The allercon nose was elllptlcal with only as much over-
hang as was required for mass balance welght. The length of the overhang
was approximately 18 percent of the aileron chord. Accuracy of comstruction
was not as great for the bullt-up wooden allerona as for the metal airfoil.
As a result the NACA 65-212 alleron was too thick by approximately 0.03 inch
(30 percent) at the inboard end of the ailleron on the hinge line and half as
much oversize at the tip. The aileron on the NACA 23012 alrfoll was only
slightly thicker than the adJacent fixed surface, but the hinge line was
ralsed 0.0l inch.

The tests covered a range of Mach mumbers fram 0.55 to 1.1 which
was obtalned by dlving the wing-flow alrplane to M = 0.73, the limlting
galfe speed. In same cases runs were made over two altltude ranges to
extend the Reynolds number range. The meximmm range of Reynolds numbers
was 300,000 to 1,000,000 based on the mean aerodynemic chord. The allerons
were unrestrained except for hinge friction which emounted to 0.0l or 0.02
inch-ounces. In addition to the gquantitles required for determining Mach
number, the angle of attack of the model alrfoll and the atleron angle
were measured.

RESULTS

Typical examples of the data obtalned are jresented in figures 3
and 4 which show the variation of alleron angle and angle of attack with
Mach number. The Mach number presented In these figures 1s the average
value over the span of the alleron where the maximm spanwise Mach number
gradient was 0.007 per inch. These data show that both the cusped alleron
on the NACA 65-212 airfoil and the flat-sided aileron on the NACA 23012
airfoll buzz over & small range of Mach nmumbers near 0.9.

The NACA 23012 aileron buzzed during the low Reynolds mmber run,
whereas the NACA 65-212 aileron did not. A vibration of the record line
for the NACA 23012 aileron occurred at Mach nmumbers fram 0.87 down to as
low as 0.25. The bearing play was rather large on this model. Reduction
of the bearing pley consilderably reduced the emplitude of the wvibration.
This vibratlion disappeared before the buzz range was entered.
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The buzz, which was observed on the wilng-flow models to start at
about M = 0.87 for the NACA 65-212 modsl and 0.89 for the NACA 23012

model, appears to correspond to the most severe buzz reported in referemnce 1

which occurred at M = 0.86. The facts that the wing-flow models had a
l-percent-thinner airfolil sectlon and that the 1ift coefficient was near
zero campared to 0.4 In the flight tests both tend to account for this
small difference in Mach nmumber. An indication of smeller-amplitude
buzzing of the NACA 65-212 model at M = 0.79 was also obtained in the
wing-flow tests. In this respect the wing-flow data also agree with
reference 1. Durling the full-scaele flight tests the aileron floated up
in the Mach number range where buzz occurred, whereas the model aileron
floated down. The difference In 1ift coefficlent between the two sets of
tests was In the direction which would tend to produce & less upward
floating angle of the model.

One set of runs was made with the hinge friction of one of the wing-
flow models increased several hundred percent. There was no noticeable
change in the buzz characterlstlics of the aileron.

Meagurements were -also made with solid dural ailerons having no mass
balance. These allerons were subject to large-amplitude (+100°) oscilla-’
tions over & large part of the test Mach number range. This osclillation
was belleved tc be conventionsl flutter.

CORCLUSIORS

l. These tests indicate that the wing-flow method may be a valuable
tool for the lnvestligatlion of ailerom buzz.

2. The ailerons on the NACA 23012 and NACA 65-212 airfoll models
were subJect to buzz over a small range of Mach number near 0.9.

3. The date obtained from wing-flow tests sgreed reasonably well
with full-scale flight resulis.

Langley Aeronautical Laboratory
National Advisory Cammittee for Aeromautlics
Langley Fleld, Va.
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Figure l1l.— Photograph of wing—flow model used for investigating
alleron buzz.
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